Antimicrobial mechanisms of fish phagocytes and their role in host defense.
Phagocytosis is a primitive defense mechanism in all multicellular animals. Phagocytes such as macrophages and neutrophils play an important role in limiting the dissemination of infectious agents, and are responsible for the eventual destruction of phagocytosed pathogens. These cells have evolved elaborate killing mechanisms for destroying pathogens. In addition to their repertoire of degradative enzymes and antimicrobial peptides, macrophages and neutrophils can be activated to produce a number of highly toxic molecules. Production of reactive oxygen and nitrogen intermediates by these cells are potent cytotoxic mechanisms against bacteria and protozoan pathogens. Studies in fish suggest that the biological basis of these inducible killing mechanisms is similar to those described in mammals. More recent work suggest novel roles for regulating these killing responses in fish. In this review, we describe the biological basis of these killing mechanisms and how they are regulated in fish.